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主要的实验结果如下：1. 采用高碘酸钠法合成免疫人工抗原 ICA-BSA 和包
被人工抗原 ICA-OVA，经 MALDI-TOF-MS 鉴定，半抗原数分别为 14 和 7；2. 以
人工抗原免疫 Bal b/C 小鼠 3 只，加强免疫 4 次后，选择血清效价 32,000:1 的小
鼠作为免疫脾细胞供体；3. 使用 PEG 法融合小鼠免疫脾细胞和小鼠骨髓瘤细胞
SP 2/0，对杂交瘤进行培养，有限稀释筛选，获得 7 株稳定分泌单克隆抗体的杂
交瘤；4. 选择两株效价 高的杂交瘤细胞株 IF8A11E8F11 和 DH10B4F4E9，制
备小鼠腹水，以 Protein G 亲和层析柱分离纯化单克隆抗体；5. IF8A11E8F11 和
DH10B4F4E9 单克隆抗体的性质检测结果显示，两者的 IC50 别为 0.086 μg/mL 和
0.131 μg/mL，与 ICA 类似物的交叉反应率小于 0.1%，亲和常数分别为 9.81×10-9 
mol/L 和 9.19×10-9 mol/L，属于高亲和力抗体；6. 将单克隆抗体应用于淫羊藿中
药及其中成药中 ICA 含量的竞争 ELISA 法检测，在 0.01 μg/mL1 ~ 1 μg/mL 范围
内，结果与 HPLC 法检测结果高度一致。研究表明以 ICA 单克隆抗体技术为平
台建立淫羊藿中药 ICA 的免疫分析技术具有切实可行性。此外，ICA 单克隆抗




























Herbal Epimedii, one of characteristic traditional Chinese medicines (TCM), has 
a long history used as an aphrodisiac to help patients to increase energy and blood 
circulation. Other medical utility in clinical practice including reinforcing bones, 
protecting cardiovascular system, anti-oxidants, attenuating aging and anti-tumor 
treatments are reportedly increased recently. 
Pharmaceutical researches indicated that a flavonoid, icariin (ICA), is the major 
pharmaceutical ingredient of herbal Epimedii, functioning lots of bio-medical effects 
as a new promising natural drug exploration. 
To develop a novel approach to fast and sensitive assay of ICA, the author firstly 
prepared the monoclonal antibody (MAb) against ICA (ICA-MAb) using hybridoma 
technology, then successfully quantified the ICA of the herbal Epimedii extracts based 
on the established enzyme-linked immunosorbent assay (ELISA). In addition, ICA- 
MAb can also be used in affinity chromatography, pharmacology and other pharma- 
ceutical sciences.  
The main results are as follows: 
1. The artificial antigens ICA-BSA (bovine serum albumin, for immunization) 
and ICA-OVA (ovary albumin, for ELISA coating) were synthesized following 
sodium periodate oxidation method. The hapten number of each artificial antigen was 
determined to be 7 and 14, respectively, by matrix-assisted laser desorption/ionization 
time of flight mass spectrometry (MALDI-TOF-MS).  
2. Three mice were immunized with emulsion of ICA-BSA and Freund's adjuvant, 
and the mouse of highest antiserum titer value (32,000:1) was selected and used in the 
following cell fusion operations.  
3. The myeloma SP 2/0 and the spleen cells of immunized mouse were 
successfully fused by PEG1450. After three rounds of limiting dilution culture, seven 
hybidoma cell lines secreting ICA-MAb were obtained.  
4. Two best hybridoma cell lines, IF8A11E8F11 and DH10B4F4E9, were 
















MAb. Protein G affinity chromatography was used to purify the ICA-MAb.  
5. The cross-reactivities of ICA-MAb and several selected ICA chemical analogs 
were lower than 0.1%. The IC50 for ICA-MAb was 0.086 μg/mL for IF8A11E8F11 
source and 0.131 μg/mL for DH10B4F4E9, respectively. The affinity constants of 
ICA-MAb from two cell lines were 9.81×10-9 mol/L and 9.19×10-9 mol/L.  
6. Competitive ELISA method was established to quantify ICA from herbal 
Epimedii extacts and several Chinese patent drugs. The results showed good 
agreement with those of ELISA and conventional HPLC determinations.  
In conclusion, the established ELISA assay was sensitive and accurate in 
detecting ICA from Epimedium L. extracts and Chinese patent drugs. This proved 
higher feasibility in TCM researches and exploring areas. 






















brevicornum Maxim.、箭叶淫羊藿E. sagittatum (Sieb.et Zucc.) Maxim.、柔毛淫羊
藿E. pubescens Maxim.、巫山淫羊藿E. wushanense T.S.Ying、或朝鲜淫羊藿E. 
koreanum Nakai 的干燥地上部分[1]。《贵州省中药材、民族药材标准》收载了黔
产淫羊藿中的三大种类，即粗毛淫羊藿 E. acuminatum Franch、天平山淫羊藿 E. 














一般情况下，无特别说明的淫羊藿属植物是指 E. brevicornum Maxim.也称心
叶淫羊藿。大体上，淫羊藿的形态结构描述为：多年生草本，落叶或常绿。根状
茎短粗或横走，质硬，褐色，多须根；茎单生或丛生，基部被有褐色鳞片；叶成

















茎具 1 ~ 4 枚叶，对生或少有互生。总状花序或圆锥花序顶生，无毛或被腺毛，
具少数花至多数花；花两性，萼片 8，两轮排列，内轮花瓣状；花瓣 4，通常有
距或囊，少有兜状或扁平；雄蕊 4，与花瓣对生，药室瓣裂，裂瓣外卷，花粉球
形，具 3孔沟；子房上位，1室，胚珠 6 ~ 15，侧膜胎座，花柱宿存，柱头膨大。
蒴果背裂，种子具肉质假种皮。淫羊藿的植物形态和药材分别如图 1和图 2所示。 
       
图 1 淫羊藿植株形态                    图 2 淫羊藿药材 





































1OO kg 淫羊藿，用羊脂油(炼油)20 kg。 
淫羊藿在炮制过程中，有效成分总黄酮含量不变或减少，但炮制后的疗效增
强[9]。有研究[10]表明，淫羊藿药材在一定的温度和适当的加热时间下，淫羊藿苷









化学成分研究 深入的种类为朝鲜淫羊藿, 其次为箭叶淫羊藿[14]。 
淫羊藿属植物的化学成分为： 
（1） 黄酮类 




















烷酮及具异戊烯基取代的黄酮类。在淫羊藿属植物中，A 类和 B 类黄酮普遍存

































         






























图 3 淫羊藿属植物黄酮类化合物母核的分子结构式 











R1=Rha(4-1)Glu R2=Glu R3=H 大花淫羊藿苷 C (Ikarisoside C) 
R1=Rha R2=Glu R3=Me 淫羊藿苷(Icariin) 
R1=Rha R2=Glu R3=H 淫羊藿苷 A(Epimedoside A) 
R1=Rha R2=H R3=H 宝藿苷Ⅱ(Baohuoside Ⅱ) 
R1=H R2=H R3=Me 淫羊藿素(Icaritin) 
R1=Rha R2=H R3=Me 宝藿苷Ⅰ(BaohuosideⅠ) 
R1=Rha(4-1)Glu R2=Glu R3=Me 宝藿苷Ⅵ(Baohuoside Ⅵ, 朝藿定 C) 
R1=Rha(4-1)Xyl R2=Glu R3=Me 巫藿苷(Wuhuoside, 朝藿定 B) 
 
图 4 几种淫羊藿黄酮类化合物的分子结构式 



















F(ikarisodie F)。并从川鄂淫羊藿中首次获得淫羊藿苷 A、大花淫羊藿苷 C、淫羊





羊藿苷 C、淫羊藿定 B、淫羊藿苷、金丝桃苷、hexandraside E、脱水淫羊藿素、
去甲基淫羊藿素、epimedoicarisoside A 等。李文魁等[20,21]从朝鲜淫羊藿的地上部
分分离得朝藿素 B（epimedokoreanin B）、朝藿素 C（epimedokoreanin C）、朝藿







大 花 淫 羊 藿 苷 A 和 B 、 箭 藿 苷 B 、 2”-O- 鼠 李 糖 淫 羊 藿 次 苷 Ⅱ
(2”-O-rhamnosylicariside Ⅱ ) 、 淫 羊 藿 苷 、 2”-O- 鼠 李 糖 大 花 淫 羊 藿 苷
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